50                      THE ELECTRIC FURNACE
coal and other solid fuels in the lower part of the table are supposed to be in the condition in which they would naturally occur: the wood being air dried, and containing some 20 to 25 per cent, of moisture; the peat also air dried and retaining 20 to 30 per cent, of moisture; the charcoal, coke and coal have the usual amounts of ash and moisture. The figures given for coal and other fuels will not cover all cases, but are intended to represent the ordinary run of fuels. The calorific powers of gases, per cubic foot, correspond to dry gas at 32° F., and would be about 5 per cent, less at 60° F., and 7 per cent, less at 70° F. on account of the increase in volume of the gas: the presence of moisture would still further decrease the calorific power. These figures refer also to gases under the normal barometric pressure of 760 mm. The calorific power of unit volume varies with changes of pressure; being, for example, decidedly less at places of great elevation.
By the aid of Tables III and IV it will be easy to obtain, approximately, the percentage efficiency of any furnace, whether fired by solid, liquid, or gaseous fuel, or heated electrically—if it is employed for heating and melting metals, and if the amount of fuel or electrical energy corresponding to the melting of a certain weight of metal is known. It will not be possible, however, to calculate in the same manner the efficiency of a furnace, such as an open-hearth steel furnace, in which the metal is kept molten for some hours in order to allow of certain changes being made in its composition. In such a furnace the efficiency can only be calculated in reference to the time during which the charge was being heated. During the remainder of the "heat" the furnace may remain for considerable periods without any marked rise of temperature, although fuel is constantly being used; thus making the calculated efficiency zero during such periods.
The efficiencies of metal-melting furnaces were considered first on account of the simplicity of the calculation. But it is equally possible to calculate the efficiency of a blast furnace, or an electrical ore-smelting furnace, in which the heat is used, not merely in melting a metal, but also in effecting the chemical work of reducing the ore to a metallic condition. The amounts of heat necessary for the formation of a large number of chemical compounds are knowrx, and by means of these, it is possible to draw up a balance sheet showing what amount of heat is needed for the chemical reactions, as well as for melting the metal and slag in the furnace. The efficiency can then be calculated as in the simpler cases.
As an example we may calculate the efficiency of a Heroult elec- 376, 462, Sv76.H ilos pilim, HO
